Novel heptapeptide somatostatin analog displays anti-tumor activity independent of effects on growth hormone secretion.
A series of heptapeptide somatostatin (SRIF) analogs containing mercaptopropionic acid (Mpa) and based on the parent structure Mpa-Tyr-[D]Trp-Lys-Val-Cys-Thr-NH2 were synthesized by solid-phase methodologies and assayed for their effects on rat growth hormone (GH) secretion and their ability to displace [125I]Tyr11-SRIF bound to various tissues in vitro. Structural modifications consisted primarily of aromatic substitutions for Thr. All analogs were less potent than SRIF in inhibiting GH secretion in vitro from 4-day primary cultures of rat pituitary cells (0.04-21% that of SRIF). Higher GH inhibitory potencies were observed in an acute 15 min in vivo potency assay probably reflecting increases in plasma half-life of the analogs as compared to native SRIF. All analogs had extremely low binding affinity for rat cerebral cortex (0.05-4% that of SRIF), while binding potency for rat pancreas ranged from 3-130% of SRIF. Several analogs exhibited enhanced binding to human small cell lung carcinoma cells (SCLC; NCI-H69) as compared to SRIF. One of these, containing Phe at the C-terminus, exhibited an affinity 3.5 X greater than SRIF itself and was further tested for possible effects on the proliferation of SCLC and rat pancreatic tumor cells (AR42J) in vitro. The proliferation of both tumor types was inhibited 32 and 60%, respectively (p less than 0.01). The data suggest that SRIF and certain analogs may have a direct action on proliferating tumors independent of endocrine effects and that the anti-tumor activity of SRIF analogs can be further dissociated from the other actions of native SRIF, thereby providing for potentially more selective therapeutic analogs.